A basic goal of biological research is the elucidation of mechanisms which enable information encoded in DNA to determine the morphology of an organism. One approach to this problem is through the use of single-gene mutations altering morphology (13, 14, 15, 17, 20) . The altered morphology of affected organisms results from a limited number of biochemical events. Biochemlical comparison of normal and mutant plants should reveal points of difference and thus provide information concerning the molecular basis for morphogenesis. However, a serious impediment is inherent in this approach. Most morphological mutants provide no clue concern-ing the underlying biochemical lesions. Consequently, the utility of such mutants in the study of morphogenesis is limited by the lack of any clear indication of where to begin biochemical studies. The Knotted mutant of maize is unusual in that it provides an obvious biochemical difference, anthocyanin production, associated with the morphological abnormality.
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The Knotted mutant develops -hollow, finger-ltike outgrowths (knots) on the leaf blade (4, 7, 16) .
The Kn allele is dominant, but shows dosage effects (7, 16 blade. Anthocv-anin per se has no causal relation to knot formation. Kn/Kn and Kn/+ plants genetically unable to produce anthocyanin do produce knots. Anthocyanin formation is, in a sense, a bioassay for some condition uniquely associated with knotted tisstue in the leaf blade. Furthermore, this condition must obtain in knotted tissue regardless of the plant's ability to produce anthocyanin.
Anthocyanin formation is triggered by a wide varietv of conditions (3) . Consequently, its presence in knots may provide no useful clue concerning biochemical lesions associated with knot development. On the other hand. 2 observations suggest that anthocyanin may provide a useful clue. First, knots result from abnormal cell division and elongation (7) . Second, the anthocyanins are biochemically related to substituted phenols, compounds known to affect growth (21, 22, 23, 24) . A disturbance in the metabolism of phenolic compounds might result in both abnormal growth and anthocyanin production. Since growth-regulating activity of substituted phenols results at least in part from their effect on IAA oxidase (23) , IAA oxidase inhibitor levels were compared for normal *and mutant plants. Materials Phenol Estimation. Total phenol content of the IAA oxidase inhibitor preparations was estimated by mixing 0.1 ml of undiluted inhibitor preparation with 5 ml of the Lowry reagent (12) . The tubes were allowed to stand for 45 min at room temperature, then 0.5 ml of the Folin phenol reagent (12) was added. The tubes were allowed to stand for another 15 min, then were diluted with deionized water to 10 ml total volume. (Fig. 2) .
The relationship between the duration of the lag period and the inhibitor concentration was elucidated using 8 concentrations (from 0.5 ml per 20 ml total volume to 4.0 ml per 20 ml volume, increasing in steps of 0.5 ml) of the same inhibitor preparation. This series bracketed the concentration used in subsequent experiments (2.0 ml per 20 ml total volume).
Measurements of IAA concentration in the reaction mixtures were made at 10 min intervals. Sampling was started at 0 min for the control and for inhibitor concentrations 0.5 ml to 2.0 ml. For inhibitor concentrations 2.5 ml to 4.0 ml sampling was begun onlv when IAA destruction was complete at the preceding inhibitor concentration. Plotting increase in percent transmittance against time produced the curves shown in Fig. 3 . The duration of the lag period in min was measured for each inhibitor concentration by visually extending the linear portion of the curves (Fig. 3) to 10 % transmittance (no destruction of IAA). The point at which the extrapolated curve intersects the abcissa represents the total lag period. This value, minus the lag of the control, equals the inhibitor-induced lag. Plotting the loglo of the inh;ibitor-induced lag for each inhibitor concentration against the log1O of that inhibitor concentration in units yields a straight line (Fig. 4) . The definition of an inhibitor unit is arbitrary, 0.5 ml of the extract employed being said to contain units of inhibitor. The inhibitor concentration of any extract can be quantitatively expressed by measuring uinder standard conditions the inhilbitor-induced lag period and, using Fig. 4 MIethods). 1) Control, no inhibitor. 2) 0.5 ml inhibitor. 3) 1.0 ml inhibitor. 4) 1.5 ml inhibitor. 5) 2.0 ml inhibitor. 6) 2.5 ml inhibitor. 7. 3.0 ml inhibitor. 8) 3.5 inhibitor. 9) 4.0 ml inhibitor. Curve 7 has been extrapolated to 10 % transmittance ( Fig. 7 . sistently had higher levels of total phenols than did normal plants (Fig. 6) . The (Fig. 6 ), but the inhibitor concentration was lower than at 11 days (Fig. 5) . Comparison of the position of phenols with the position of inhibitors on paper chromatograms of inhibitor extracts revealed a close correspondence (Fig. 7) lished data). However, if the preparation was then adjusted to pH 3.5 and partitioned with ether, little inhibitory activity remlained in the aqueous phase (Fig. 8) .
Untreated inhibitor preparations contained a compound witlh a blue fluorescence (becoming more intense upon exposure to ammonia vapors) on thin layer chromatograms irradiated at 254 nm. This compound was present in the aqueous phase of preparations previously partitioned with ether, but was absent from the aqueous phase of KOH-treated extracts partitioned with ether.
Paper chromatograms (Whatmann No. 3 MM paper) of untreated inhibitor extracts developed in BAW had, when irradiated at 254 nm, a blue fluorescing compound with an RF of 0.16. Chromatograms were cut into sections i(2 cm X 1 inch) and each section was tested for IAA oxidase inhibitor activity. Although some inhibitory activity was associated with several sections, the section corresponding to RF 0.13 to 0.19 (bearing the blue fluorescing compound) carried the major inhibitor (Fig. 9) .
Purification of the major inhibitor was accomplisfhed by streaking 7 ml of concentrated inhibitor extract across 3 sheets of Whatmann No. yielded a single (blue fluorescing) compound upon chromatography on Whatmann No. 1 paper developed in BAW, although there was some streaking. Incubation of a portion of the precipitate with 2 N NaOH for 5 hr at room temperature resulted in disappearance of the original blue fluorescing compound and the appearance of a new blue fluorescing compound traveling near the solvent front in BAW and having the same RF as an authentic sample of ferulic acid chromatographed on the same paper. Upon spraying the chromatogram with diazotized p-nitroaniline solution (2), both ferulic acid and the hydrolysis product gave a pink color.
The absorption spectrum of the unhydrolvzed inhibitor '(eluted from a chromatogram developed in BAW) resembled that of ferulic acid (Fig. 10) . The unhydrolyzed inhibitor underwent a bathochromic shift of 47 nm upon the addition of 2 drops of 2 N NaOH, greater than the alkaline shift for free ferulic acid (30 nm), but less than those reported for glucose esters of hydroxycinnamic acids (50-60 nm) (18) . Esterified ferulic acid has been identified as a modifier of IAA oxidase activity in pineapple (19 
